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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

[0001] The invention relates to a control device used 
for selecting and activating/deactivating pre-recorded 
music programs, wherein the control device is suitable 
for use in an apparatus for reproducing video, audio and 10 
accompanying characters, such as a sing-along or ka- 
raoke apparatus. 

Related Art 

15 

[0002] Typically, a portable sing-along or karaoke ap- 
paratus has a display unit forshowing the title of a music 
piece, and a control knob for selecting music pieces. By 
rotating the control knob, the music titles are displayed 
on the display unit. In the karaoke apparatus, the control 20 
knob is connected to a rotary encoder through a rotation 
shaft. When the rotary encoder generates a pulse signal 
in response to the rotation of the control knob, the dis- 
played title of the music piece changes one at a time. 
The rotary encoder used in the karaoke apparatus de- 25 
termines the number of pulses generated for each rota- 
tion of the control knob. After selecting a music piece by 
rotating the control knob, a separately located start/stop 
device must be activated to start the music piece. In the 
prior art, such a start/stop device was disposed sepa- 30 
rately from the control knob since the rotation shaft of 
the knob is directly connected to an input shaft of the 
rotary encoder. 

[0003] US-A-4,859,922 discloses a control system 
having a rotatable knob for selecting various operating 35 
modes and was used as a basis for drafting the pream- 
ble of claim 1 . 

[0004] Accordingly, it is an object of the invention to 
provide a control device in which the number of pulses 
generated for one rotation of a selector knob may be 40 
arbitrarily set by a rotary encoder. The control device 
also integrates an activation device, such as a start/stop 
switch, to minimize its size. 

[0005] This object is achieved by an apparatus as set 
forth in claim 1 and a method as set forth in claim 17. 45 
Preferred embodiments of the invention are disclosed 
in the dependent claims. 

[0006] In accordance with an embodiment of the in- 
vention, a control device is suitable for use in an appa- 
ratus that reproduces pre-recorded performance infor- so 
mation, such as a sing-along or karaoke machine. The 
control device has a knob, a rotation encoder and a 
transfer mechanism. The knob is rotatable about its axis 
and is used for selecting music programs. The rotation 
encoder is responsive to a rotation motion of the knob 55 
and produces a pulse signal corresponding to the rota- 
tion motion of the knob. The transfer mechanism is cou- 
pled between the knob and the rotation encoder to trans- 
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fer the rotation motion of the knob to the rotation encod- 
er. The transfer mechanism has a transfer ratio greater 
one to produce more than one pulse signal for each rev- 
olution of the knob. 

[0007] In further embodiments, there may be a switch 
mounted substantially underneath the knob. Moreover, 
the control device may include a center member that has 
a pair of legs protruding downward to activate the switch 
when the center member is depressed. A spring may be 
disposed underneath the center member to maintain an 
un-depressed state when no pressure is exerted there- 
on. 

[0008] In still further embodiments, the transfer mech- 
anism may include a plurality of gears in which a first 
gear is coupled to the knob and a second gear is coupled 
to the rotation encoder. The first gear and the second 
gear engages each other so that the rotation motion 
from the knob is transferred to the rotation encoder. The 
rotation encoder may be configured to produce one 
pulse signal for each tooth of the second gear rotated. 
This allows many music titles to be searched with min- 
imum rotation of the knob. In place of the gears, the 
transfer mechanism may include a plurality of pulleys 
and a belt wound around the pulleys in which a first pul- 
ley is coupled to the knob and a second pulley is coupled 
to the rotation encoder. 

[0009] In accordance with a second embodiment of 
the invention, a control device may operate in conjunc- 
tion with a system control unit which controls a program 
selection, and a start and stop function of a selected pro- 
gram. In this embodiment, the pulse signal produced 
from the rotation encoder allows the system control unit 
to scan the titles of the programs. In addition, the switch 
generates a signal to trigger the system control unit to 
select a music program, start or stop the music perform- 
ance. 

[0010] Other features and advantages of the inven- 
tion will become apparent from the following detailed de- 
scription, taken in conjunction with the accompanying 
drawings which illustrate, by way of example, various 
features of embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] A detailed description of embodiments of the 
invention will be made with reference to the accompa- 
nying drawings, wherein like numerals designate corre- 
sponding parts in the several figures. 

Fig. 1 is a block diagram of a sing-along or karaoke 
apparatus which uses a control device according to 
an embodiment of the invention; 
Fig. 2 is a front external view of the apparatus 
shown in Fig. 1 ; 

Fig. 3 is a perspective view of a control device ac- 
cording to an embodiment of the invention; 
Fig. 4 is a sectional view of the control device shown 
in Fig. 3; 
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Fig. 5 is a connection diagram showing the interface 
between an external output device and a sing-along 
or karaoke apparatus; 

Fig. 6 is a memory map of a ROM cartridge 50 used 
in a sing-along or karaoke apparatus; 
Figs. 7 (a) and (b) are samples display of a music 
selection menu on an external output device and a 
built-in display unit of a sing-along or karaoke ap- 
paratus; 

Figs. 8 (a) and (b) are samples display of an exter- 
nal output device and a built-in display unit of a sing- 
along or karaoke apparatus during a music program 
performance; 

Figs. 9 (a) and (b) are samples display of an exter- 
nal output device and a built-in display unit of a sing- 
along or karaoke apparatus showing a music piece 
selection process during a music program perform- 
ance. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0012] As shown in the drawings for purposes of illus- 
tration, the invention is embodied in a sing-along or ka- 
raoke apparatus. Fig. 2 is a front external view of the 
karaoke apparatus that uses a control device according 
to an embodiment of the invention. A liquid crystal dis- 
play unit 2 is disposed in the upper portion of the front 
panel of the body 1 . A music selection input unit (the 
control device) 1 5 is located below the display unit 2 and 
has a selector knob 3 for selecting a music piece and a 
start/stop button (the center portion) 4 for playing or 
stopping the music. The arrangement of the above com- 
ponents may be changed pursuant to the design re- 
quirement of the invention. 

[001 3] Fig. 3 is a perspective view of the music selec- 
tion input unit 15 according to an embodiment of the in- 
vention. Fig. 4 is a sectional view of the music selection 
input unit 1 5 attached to the front panel la of the karaoke 
apparatus. The selector knob 3 has an outer member 
3a which has a substantially ring-like external shape, 
and a support member 3b which is axially aligned with 
and coupled to the outer member 3a. To minimize the 
slippage of the selector knob 3 during rotation, the outer 
peripheral surface of the outer member 3a forms a ser- 
ration (not shown). The support member 3b has a cylin- 
drical shape with a hollow center in which a guide mem- 
ber 20 is inserted therethrough so that the inner surface 
of the support member 3b slides against the outer sur- 
face of a guide member 20. The support member 3b has 
a first gear 1 0 formed on the outer surface. The selector 
knob 3 and the guide member 20 are mounted on the 
front panel through a hold 1 b. This mounting configura- 
tion allows the selector knob 3 to rotate about its axis. 
[0014] In a preferred embodiment of the invention, a 
board 23 suitable for mounting various components, 
such as a rotary encoder (or a rotation encoder) 12, is 
disposed underneath the front panel 1 a. A second gear 



1 1 having a shaft 1 1 a is connected to the rotary encoder 
12. The lower end of the shaft 11a is coupled to the ro- 
tary encoder 12, and the upper end of the shaft 11a is 
coupled to the front panel 1 a so that the shaft 11a may 

5 rotate about its axis. The first gear 10 and the second 
gear 11 are in close proximity to engage each other. 
When the selector knob 3 rotates, the rotation force is 
transferred to the rotary encoder 12 through the first 10 
and the second 1 1 gears. As a result, the rotary encoder 

10 1 2 outputs pulses corresponding to the amount of rota- 
tion. 

[0015] In the preferred embodiment, the gear ratio (or 
the transfer ratio) of the first gear 10 and the second 
gear 11 may be set in accordance with the specification 

15 of the karaoke apparatus. It is preferable that the gear 
ratio (the number of teeth of the first gear 1 0 to that of 
the second gear 11) is set to a number greater than 1 , 
such as 2. Where the gear ratio is set to 2, the second 
gear 11 rotates twice for each revolution of the selector 

20 knob 3. Consequently, the rotary encoder 12 outputs 
two pulses for each rotation of the selector knob 3. If the 
number of music selection is large, the gear ratio may 
be set to a larger value to avoid excessive rotation of 
the selector knob 3. The larger gear ratio permits the 

25 rotary encoder 12 to produce more pulses for each ro- 
tation of the selector knob 3. 

[0016] In the preferred embodiment, each tooth of the 
second gear 11 may correspond to a pulse generated 
by the rotary encoder 12. A latch mechanism (not 

30 shown), which is constructed with a plate spring, or the 
like, engages with the second gear 11 and applies a 
small resistance each time the second gear 11 advanc- 
es by a distance corresponding to one tooth. As the se- 
lector knob 3 rotates, this resistance may produce a 

35 "click" feeling or sound. One click corresponds to one 
pulse and provides a convenient feedback to control the 
number of pulses generated by the rotary encoder 12. 
[0017] The guide member 20, which is disposed in- 
side the support member 3b of the selector knob 3, has 

40 a substantially cylindrical shape. The guide member 20 
is dispositioned in and integrated with the front panel la 
to form one body. The guide member 20 may be fixedly 
attached to the front panel 1a. The guide member 20 
has a flange 20a at one end, and has a hole 20b with a 

45 rectangularly shaped cross-section at the other end. 
The flange 20a engages with a step portion 3c formed 
at the upper end of the support member 3b so that the 
selector knob 3 does not slip through the hole 1b. The 
selector knob 3 is fitted to rotate about its axis with re- 

50 spect to the guide member 20. 

[0018] A start/stop button 4 is disposed in the inner 
peripheral surface of the selector knob 3 in such a man- 
ner that the button moves vertically with respect to the 
front panel la. The start/stop button 4 has a disk-like 

55 head 4a that gradually decreases in thickness toward 
the boundaries of the head. The start/stop button 4 has 
a pair of legs 4b perpendicularly protracting from the bot- 
tom center of the head 4a. The legs 4b of the start/stop 
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button 4 pass through the hole 20b which is sufficiently 
large to accommodate the legs 4b. This configuration 
enables the start/stop button 4 to slide in the axial direc- 
tion (the vertical direction with respect to the front panel 
1 a). Because the rectangular hole 20b prevents the legs 5 
4b from rotating, the start/stop button 4 does not rotate 
even when the selector knob 3 rotates. Therefore, spe- 
cific marks, such as function and/or operation arrows 
which are printed on the head 4a of the start/stop button 
4, are positioned always at the same angles. A hook 4c, io 
which projects outward in a radial direction, is formed at 
the tip of each leg 4b. The hooks 4c protrude through 
the hole 20b and engages the end surface of the guide 
member 20. This prevents the start/stop button 4 from 
disengaging from the guide member 20. 15 
[0019] The start/stop button 4 is preferably made of a 
resilient material, such as a synthetic resin, to prevent 
deformation of the legs 4b. When the legs 4b are insert- 
ed into the hole 20b, the inclined surfaces 4d of the 
hooks 4c are pressed inward so that the legs 4b are in- 20 
wardly bent, thus allowing the legs 4b to pass through. 
After the hooks 4c pass through the hole 20b, the legs 
4b return to their original state. Thus, the hooks 4c en- 
gage with the end surface of the guide member 20. 
[0020] A spring 21 , which surrounds the legs 4b of the 25 
head 4a, is disposed between the head 4a of the start/ 
stop button 4 and the flange 20a of the guide member 
20 so that the start/stop button 4 maintains an unde- 
pressed state. A switch 22, which generates a start/stop 
signal, is affixed on the board 23 at a position substan- 30 
tially underneath the legs 4b. When the start/stop button 
4 is depressed, the legs 4b move toward the switch 22 
so that the tips of the legs 4b make contact and activate 
the switch 22. Due to the close proximity of the first 1 0 
and second 11 gears, the switch 22 is affixed on the 35 
board 23 near the rotary encoder 12. This configuration 
may be achieved by disposing the rotation shaft Ha of 
the second gear 1 1 at the substantially center of the ro- 
tary encoder 12. The rotary encoder 12, the switch 22, 
and the like may be realized by using commonly avail- 40 
able parts rather than specially designed or customized 
parts. Using such parts may increase the design flexi- 
bility of the control device since these parts may be ar- 
ranged in many configurations without sacrificing the 
vertical dimension of the control device. 45 
[0021] The sing-along or karaoke apparatus which 
the preferred embodiment of the control device also has 
following components. A read-only-memory (ROM) car- 
tridge 50 shown in Fig. 2 contains a ROM for storing 
performance information (i.e., musical instrument digital so 
interface (MIDI) information), music piece titles, and the 
like. For example, the ROM cartridge 50 having fifty mu- 
sic pieces has corresponding performance information, 
titles, etc. The ROM cartridge 50 is detachably attached 
to the body 1 so that different cartridges may be plugged 55 
into the body 1 . 

[0022] A next button 30 is a switch that, when activat- 
ed, skips the preselected music piece and retrieves the 
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next preselected music piece. An entry button 31 is a 
switch that, when activated, selects and stores prese- 
lected information related to a music piece in the kara- 
oke apparatus. A title button 32 is a switch that, when 
activated, displays the titles stored in the ROM cartridge 
50. The ROM cartridge 50 contains displayable informa- 
tion indicative of music titles and other information. A 
random button 33 is a switch that, when activated, se^. 
lects music pieces in the ROM cartridge 50 at random. 
A game button 34 is a switch that, when activated, 
renders the karaoke apparatus into a game mode for 
playing such games as naming the title of a music piece, 
while listening to the music in high-speed, low-speed, 
or the like. 

[0023] In the karaoke apparatus, melody switch 35 is 
used to either activate or deactivate the display of a mu- 
sic melody for a selected music piece. This function is 
useful to aid a user of the apparatus who does not re- 
member the melody of the music piece. The melody 
switch 35 may be activated to display the melody of the 
music to assist the user. If the user is familiar with the 
music melody, the melody switch 35 maybe deactivated. 
A sound switch 36 is used to control the sound quality 
options, such as reverberation and filter characteristics. 
In one type of karaoke apparatus, there may be two cus- 
tomized sound quality options for playing the karaoke 
apparatus either in or outside the car. The karaoke ap- 
paratus also has a power switch 37 with three options: 
"Power OFF," "Power ON," and "Power ON and Back- 
light of liquid crystal display unit ON." 
[0024] The reference numerals 40u and 40d desig- 
nate key control switches for changing the key (i.e., oc- 
tave) of each music piece. When the key switch 40u is 
depressed, a higher key is selected in incremental 
steps. When the key switch 40d is depressed, a lower 
key is selected in decremental steps. The reference nu- 
merals 41 u and 41 d designate tempo switches for 
changing the tempo of each music piece. The tempo in- 
creases when the tempo switch 41 u is depressed. The 
tempo decreases when the tempo switch 41 d is de- 
pressed. A microphone volume knob 45 on the karaoke 
apparatus adjusts the sound level from a microphone. 
An echo volume knob 46 controls the degree of echo 
effects added to the microphone signal. 
[0025] In Fig. 5, PP1 , PP2, and PP3 designate exter- 
nal output terminals from the karaoke apparatus. The 
terminal PP1 is a video output terminal. The terminals 
PP2 and P P3 are audio output terminals for left and right 
channels. The terminals PP1 , PP2, and PP3 may be 
connected to an external output device with a set of con- 
nection cable, such as a television set 60. 
[0026] Fig. 1 is a block diagram of the karaoke appa- 
ratus using the control device according to an embodi- 
ment of the invention. In the apparatus, a system control 
unit 70 is connected to and controls various circuits. For 
example, the system control unit 70 controls a perform- 
ance control unit 72 and a video signal processing circuit 
73 in accordance with the pulse signal supplied from the 
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music selection input unit 15 and the signals from vari- 
ous control buttons and switches. The performance con- 
trol unit 72 reads the data from the ROM cartridge 50 
and supplies video information indicative of music piece 
titles and words, such as song lyrics, to the video signal 5 
processing circuit 73. The performance control unit 72 
also provides performance information of a selected 
music piece to an audio signal processing circuit 75. The 
audio signal processing circuit 75 mixes a voice signal 
from a microphone 80 with the performance information to 
supplied from the performance control unit 72. The au- 
dio signal processing circuit 75 amplifies and produces 
the mixed signal. The signals produced from the video 
signal processing circuit 73 and the audio signal 
processing circuit 75 are supplied to an external output w 
device, such as a television set 60. The output signal of 
the audio signal processing circuit 75 may also be sup- 
plied to an external audio apparatus 81 , such as a stereo 
amplifier. 

[0027] Fig. 6 shows a memory map of the ROM car- 20 
tridge 50. Each row of the memory map represents four 
areas (i.e., four addresses) and each area (in other 
words, address) includes 1-byte. Other ROM cartridges 
with different collections of music pieces may be used. 
However, it is preferable to use the ROM cartridges with 25 
the similar memory format. Addresses 0 to 83 (84 bytes) 
are preferably used as a fixed area in the ROM cartridge 
50 for storing the same kind of data in the same address- 
es. For example, a text code indicative of the cartridge 
determination and the memory size is stored at address- 30 
es 0-3. Addresses 80 to 83 contain a pointer P-FSA in- 
dicating the location that stores the start address of the 
performance data (MIDI data) for a first music piece in 
the ROM cartridge 50. The start address of performance 
data of the first music piece is stored in a 32-bit area 35 
from the address indicated by the pointer P-FSA. The 
end address of the performance data of the first music 
piece is also stored in the ROM cartridge 50. In the ROM 
cartridge 50, the end address may be stored in a 32 bit 
area from the fourth address indicated by the pointer 40 
P-FSA. Similarly, the next four-address set contains the 
start address of performance information for a second 
music piece and the further next four-address set con- 
tains the end address of performance information for a 
second music piece. Thus, for example, there are 50 45 
four-address sets in a ROM cartridge 50 containing 25 
music pieces. 

[0028] Addresses 68 to 71 contain a pointer P-KFN 
indicating the address that stores the first music piece 
title 1 . For example, the title information which consists so 
of a certain maximum number of characters, such as 1 1 
full-size characters or less, is stored in a 24-byte area 
which starts from the address indicated by the pointer 
P-KFN . The titles of second and subsequent music piec- 
es are similarly stored at every four-address therefrom. 55 
The title information is preferably used for television dis- 
play and contains codes for specifying alphanumeric 
and foreign language characters, such as kana/kanji 
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characters. 

[0029] Addresses 72 to 75 contain a pointer P-KFNK 
indicating the start address of an area that contains title 
information for the liquid crystal display 2 of the karaoke 
apparatus. Alphanumeric and foreign language charac- 
ters, such as katakana characters for the first music 
piece title consisting of the maximum 11 characters are 
stored in a 24-byte area which starts fromjtie address 
indicated by the pointer P-KFNK. The titles of the second 
and subsequent music pieces are similarly stored at 
every four-address therefrom. 

[0030] Addresses 76 to 79 contain a pointer P-BMF 
indicating the start address of an area that contains font 
data of the bit map. This area contains font data for spe- 
cial characters used in the title (characters which are not 
in the font data of the performance control unit 72). The 
areas for storing performance data and word informa- 
tion are not shown in Fig. 6. 

[0031] The operation of the preferred embodiment of 
the control device and the operation of the karaoke ap- 
paratus will now be described. When the power switch 
37 is first turned ON, the performance control unit 72 
reads the title information of the first sixth music pieces 
from the ROM cartridge 50, including the pointer P-KFN. 
The title information for these music pieces is converted 
into corresponding text codes. Then, the font data cor- 
responding to the text codes are transferred to the video 
signal processing circuit 73. The video signal process- 
ing circuit 73 displays the font data on the television set 
60, as shown in Fig. 7(a). First six lines of the screen 
are the titles of the music pieces with their respective 
numbers. In Fig. 7a, the title "While listening to Olivia" 
bearing the number "001" is initially selected. The se- 
lected title is highlighted (displayed brighter than the 
other titles). The lower part of the television screen has 
a window for displaying a title for one music piece. The 
window separately displays the highlighted title of the 
upper screen. For example, as shown in Fig. 7(a), the 
lower window displays the title "While listening to Olivia" 
bearing the music piece number "001 ." In addition, the 
performance control unit 72 reads the title information 
(for liquid crystal display) of the first music piece, includ- 
ing the pointer P-KFNK. The title information is supplied 
to the liquid crystal display unit 2. As shown in Fig. 7(b), 
the liquid crystal display unit 2 displays the number and 
the title (including foreign characters, such as katakana 
characters) of the first music piece. 
[0032] When an operator rotates the selector knob 3, 
the rotation corresponding to the gear ratio is transferred 
to the rotary encoder 12. The music selection input unit 
1 5 produces the number of pulse signals corresponding 
to the rotation amount of the selector knob 3. The pulse 
signal is then supplied to the system control unit 70. If 
the selector knob 3 rotates to the right by an amount 
corresponding to one pulse, the system control unit 70 
instructs the performance control unit 72 to select the 
next music piece. As a result, the performance control 
unit 72 instructs the video signal processing unit 73 to 
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highlight the second line which shows the number and 
title of the second music piece (for example, "002 You're 
My Only Shinin"). The first line containing the number 
and the title of the first music piece is no longer high- 
lighted. As a result, the line displaying the title of the s 
second music piece is highlighted on the television 
screen. Concurrently, the lower window of the television 
screen displays the title of the second music piece. The 
performance control unit 72 also reads the title informa- 
tion of the second music piece for liquid crystal display io 
from the ROM cartridge 50 and supplies the information 
to the liquid crystal display unit 2. As a result, the liquid 
crystal display unit 2 displays the title of the second mu- 
sic piece. 

[0033] The continued rotation of the selector knob 3 *5 
further to the right selects a subsequent music piece. 
The highlighted portion of the television screen and the 
content of the liquid crystal display unit 2 are changed 
accordingly. When the seventh music piece is selected 
by further rotating the selector knob 3, the performance 20 
control unit 72 reads the title information of the second 
to seventh music pieces from the ROM cartridge 50 (for 
the television display). Accordingly, the titles and corre- 
sponding number of the second through the seventh 
music pieces are displayed on the television screen, 25 
with the seventh music piece title highlighted. In other 
words, the screen of the television set 60 scrolls up by 
one line. The scrolling of the screen corresponds to the 
rotation speed of the selector knob 3. If the selector knob 
3 rotates rapidly, the screen scrolls rapidly; Therefore, 30 
even a music piece located near the end of the music 
library may be easily selected by rapidly rotating the se- 
lector knob 3. Conversely, if the selector knob 60 rotates 
to the left, the line which is highlighted on the television 
screen sequentially shifts up, thus making the screen to 35 
scroll down. 

[0034] When the selector knob 3 rotates and selects 
an m-th music piece, the performance control unit 72 
reads the pointer P-KFN and calculates the address of 
the title information for television display of the m-th mu- *o 
sic piece as follows: 

(P.KFN) + (m-1) x 24, 

45 

The 24-byte data in the above calculated address con- 
tains the title of the m-th music piece. 
[0035] Similarly, the address for the m-th music piece 
containing the 24 byte data title information for liquid 
crystal display is obtained as follows: so 

(P.KFNK) + (m-1) x 24. 

[0036] When the music piece subsequent to the last 55 
music piece (for example, music piece No. 50) is desig- 
nated, the performance control unit 72 selects music 
piece No. 1 . When the music piece preceding the first 
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music piece is designated, the performance control unit 
selects music piece No. 50. In other words, music piece 
Nos. 1 to 50 constitute a ring structure so that the se- 
lection wraps around after the last music piece (for ex- 
ample, music piece No. 50) is selected. Consequently, 
a desired music piece may be easily and quickly 
searched by rotating the selector knob 3 to the right or 

the left. 

[0037] When the start/stop button 4 is depressed after 
selecting a desired music piece, the tips of the legs 4b 
press the switch 22, as shown in Fig. 4. When the force 
depressing the start/stop button 4 disappears, the but- 
ton 4 returns to the original state by the resilient force 
of the spring 21 . The switch 22 produces a signal, such 
as an ON signal which is fed to the system control unit 
70. The system control unit 70 instructs the performance 
control unit 72 to start the music performance after re- 
ceiving the ON signal from the switch 22. The perform- 
ance control unit 72 reads the start and end addresses 
corresponding to the performance data of the selected 
music piece by referencing the pointer P-FSA in the 
ROM cartridge 50. The performance control unit 72 
reads the performance data in the designated area to 
create performance information. The performance infor- 
mation is then transferred to the audio signal processing 
circuit 75. In conjunction with the reading of the perform- 
ance data, the performance control unit 72 reads word 
information, such as song lyrics, of the selected music 
piece and transfers it to the video signal processing unit 
73. The video signal processing unit 73 provides the dis- 
play information, which corresponds to the words of the 
music piece to the television set 60. The displayed song 
lyrics change color or are gradually colored as the per- 
formance of the music piece proceeds. In other words, 
the lyrics corresponding to that music portion already 
played are in different color than the lyrics not yet per- 
formed. When the start/stop button 4 is depressed after 
selecting a music piece, such as the first music piece 
"While listening to Olivia," the words are displayed on 
the screen of the television set 60, as shown in Fig. 8 
(a). The letters "K" and ,r P in the lower portion of the 
screen is used for displaying information corresponding 
to the key and the tempo of the music being performed. 
[0038] The performance control unit 72 also reads 
word information written in alphanumeric or foreign 
characters, such as katakana characters, from the cor- 
responding area of the ROM cartridge 50 and supplies 
them to the liquid crystal display unit 2. As a result, the 
liquid crystal display unit 2 may display the words of the 
music piece in foreign characters. In the liquid crystal 
display, a cursor, which is shown under a katakana word 
in Fig. 8(b), moves according to the progress of the mu- 
sic piece being performed. In Fig. 8(b), the cursor is po- 
sitioned under letter Y of the word "favorite." 
[0039] In the karaoke apparatus, a selected music 
piece may be performed immediately or a plurality of 
music pieces may be preselected and stored in any se- 
quence. In the preselection mode, a desired music piece 



11 



EP 0 702 366 B1 



12 



may be selected by operating the selector knob 3 and 
depressing the entry button 31 . When the entry button 
31 is depressed, the system control unit 70 issues a 
preselection command to the performance control unit 
72. The performance control unit 72 stores the selected 5 
music piece in a predetermined memory space. Other 
preselected music pieces may be stored in the same 
manner. When the start/stop button 4 is depressed, the 
preselected music pieces begin performing in the order 
corresponding to the selection process (i.e. , the first mu- io 
sic piece selected performs first). 
[0040] The preselection process may be conducted 
while a music piece is being performed. During the per- 
formance, the music lyric is shown on the screen of the 
television set 60, as shown in Fig. 8(a). The title of the *5 
music piece corresponding to the music lyric is dis- 
played in the lower window of the screen. When the se- 
lector knob 3 rotates while a music is being performed, 
the title shown in the lower window changes in accord- 
ance with the rotation amount of the selector knobs. 20 
When the title of a desired music piece is displayed in 
the window, the entry button 31 may be depressed to 
select and store the music piece information in the per- 
formance control unit 72. For example, Fig. 9(a) shows 
the state where the third music piece entitled "Diamond" 25 
is selected during the performance of another music 
piece. The triangular symbols displayed below the lower 
window represents the total number of preselected mu- 
sic pieces. In the illustrated example, ten music pieces 
are preselected which are represented by ten triangle 30 
symbols. 

[0041] Fig. 9(b) illustrates the content of the liquid 
crystal display unit 2 when selecting a music piece while 
another music piece is being performed. Normally, the 
liquid crystal display unit 2 displays song lyrics during 35 
the performance. When the music selection input unit 
15 outputs a pulse signal to cause the system control 
unit 70 to issue a preselection command, the perform- 
ance control unit 72 switches the display mode from dis- 
playing song lyrics to displaying the titles of selected mu- 40 
sic pieces. After a predetermined period, the liquid crys- 
tal display returns to its normal state by replacing the 
titles of selected music pieces with the song lyrics of the 
music piece currently being performed. 
[0042] In the karaoke apparatus, the activation of the 45 
title button 32 , shown in Fig. 2, allows the system control 
unit 70 to instruct the performance control unit 72 to dis- 
play the music titles. The performance control unit 72 
reads the title information stored at address Nos. 4 to 
27 of the ROM cartridge 50 and transfers it to the video so 
signal processing unit 73, As a result, the title of the 
ROM cartridge 50 is displayed on the television set 60. 
This feature provides a convenient way to identify the 
ROM cartridge 50 loaded in the karaoke apparatus. 
[0043] An alternative embodiment of the invention will 55 
now be described. In the preferred embodiment, the 
start/stop button 4 does not rotate. However, the start/ 
stop button 4 may be configured to rotate with the se- 



lector knob 3. Also, in the preferred embodiment, the 
selector knob 3 and the start/stop button 4 are separate- 
ly constructed. Alternatively, these two components 
may be integrated into one body or may be constructed 
as one component. In the alternative, the selector knob 
3 may be configured to rotate about its axis and slide in 
the axial direction. This allows the selector knob 3 to 
function as a start/stop, button. In this configuration, the 
first gear coupled to the selector knob 3 may have a suf- 
ficiently large length to engage the second gear 1 1 even 
when the selector knob 3 is axially moved. The transfer 
mechanism which transfers the rotation movement of 
the selector knob 3 to the rotary encoder 1 2 may be con- 
structed differently. For example, the gears 1 0 and 1 1 
may be replaced with pulleys and a timing belt wound 
around the pulleys. Also, the switch 22 may be a me- 
chanical switch (such as a push button switch), a mag- 
netic switch (such as a proximity switch), or an optical 
sensor (such as a photointerrupter). 
[0044] In another embodiment of the invention, the 
performance preselection and its cancellation function 
may be implemented by using the start/stop button 4. 
For example, if the start/stop button 4 is activated while 
currently highlighted music piece is being performed, 
the performance of the music piece stops. If the start/ 
stop button 4 is activated while designating a music 
piece which is different from the one being performed, 
the designated music piece may be canceled from the 
preselection library. 

[0045] In a karaoke apparatus, the titles of designated 
music pieces are displayed on the screen, and a music 
piece may be designated by rotating the selector knob 
3. However, the title of a music piece may not be suffi- 
cient to remember the lyrics and melodies of the music 
piece. To alleviate this problem, certain portions of the 
music piece, such as the most recognizable portion, the 
introduction portion, the refrain portion and the like, may 
be stored in the ROM cartridge 50 in addition to the title 
information of the music piece. When such information 
is stored in the MIDI information format, the memory re- 
quirement may be minimized. The memory requirement 
may be further reduced by storing only the melody por- 
tions. When a predetermined switch is activated, the 
above melody information is read and then played. The 
replay of the recognizable melody of the music piece 
while displaying the corresponding title may allow the 
user to remember the music piece. 
[0046] In the karaoke apparatus, the performance 
control unit 72 and the system control unit 70 may be 
implemented by using a microcomputer or other similar 
devices. In such a case, the two units may be configured 
into one integral unit. In addition, instead of using a ROM 
cartridge 50, the karaoke apparatus may be configured 
to use a CD-ROM, a mini disk (MD), a battery-backed 
RAM or the like. 

[0047] The presently disclosed embodiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in- 
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dicated by the appended claims, rather than the forego- 
ing description. 



Claims 5 



compact design of the control device (15). 

8. A control device according to any of the preceding 
claims, wherein the transfer mechanism (10,11) 
comprises a plurality of gears (10,11). 



1 . A control device (1 5) suitable for use in an appara- 
tus for reproducing pre-recorded performance infor- 
mation of a plurality of programs or music pieces, 
the control device (15) comprising: 10 

a knob (3) which is rotatable about its axis; 



9. A control device according to claim 8, wherein the 
transfer mechanism (10,11) comprises a first gear 
(1 0) coupled to the knob (3) and a second gear (11) 
coupled to the rotation encoder (12), wherein the 
first gear (10) and the second gear (11) engage 
each other. 



a rotation encoder (12) which is responsive to 
a rotation motion of the knob (3), wherein the 
rotation encoder (12) produces a pulse signal 
corresponding to the rotation motion of the 
knob (3); 



10. A control device according to claim 9, wherein a pre- 
determined transfer ratio of said gears (10,11) is a 
number greater than 1 , so that the rotation encoder 
(12) produces more than one pulse signal for each 
revolution of the knob (3). 

20 11. A control device according to claim 1 0, wherein the 
predetermined transfer ratio is 2. 



characterized by 

a transfer mechanism (10,11) having a prede- 
termined transfer ratio, wherein the transfer mech- 
anism (10,11) is coupled between the knob (3) and 
the rotation encoder (1 2) to transfer the rotation mo- 
tion of the knob (3) to the rotation encoder (12). 

2. A control device according to claim 1 , wherein the 
knob (3) includes a center member (4), and the con- 
trol device (15) 

further comprises a switch (22) which is acti- 
vated by depressing the center member (4) of the 
knob (3). 

3. A control device according to claim 2, wherein the 
pulse signal produced from the rotation encoder 
(12) triggers the apparatus to scan the titles of mu- 
sic pieces, and the switch (22) generates a signal 
to trigger the apparatus to select a music piece or 
to start/stop a music performance. 

4. A control device according to claim 2, wherein said 
switch (22) is mounted substantially underneath the 
center member (4). 

5. A control device according to claim 4, wherein the 
center member (4) of the knob (3) comprises a pair 
of legs (46) protruding downward to activate the 
switch (22) when the center member (4) is de- 
pressed. 

6. A control device according to claim 5, wherein the 
knob (3) has a spring (21 ) disposed underneath the 
center member (4) to maintain an un-depressed 
state when no pressure is exerted thereon. 

7. A control device according to any of claims 2-6, 
wherein the switch (22) is in substantially close 
proximity to the rotation encoder (12) to maintain a 



12. A control device according to claim 1 0, wherein the 
rotation encoder (12) produces one pulse signal for 
each tooth of the second gear (11) rotated. 

13. A control device according to any of claims 1-7, 
wherein the transfer mechanism comprises a plu- 
rality of pulleys and a belt wound around the pulleys, 
wherein a first pulley is coupled to the knob and a 
second pulley is coupled to the rotation encoder. 

14. A control device according to any of the preceding 
claims, wherein the control device (15) operates in 
conjunction with a system control unit (70) which 
controls a program selection, and a start and stop 
function of a selected program. 

15. A control device according to claim 14, wherein the 
pulse signal produced from the rotation encoder 
(12) directs the system control unit (70) to scan the 
titles of the programs. 

16. A control device according to claim 15, wherein the 
switch (22) generates a signal to trigger the system 
control unit (70) to select a program, start a program 
or stop a program. 

17. A method for manufacturing a control device (15) 
suitable for use in an apparatus for reproducing pre- 
recorded performance information of a plurality of 
programs, wherein the control device (15) operates 
in conjunction with a system control unit (70) which 
controls a program selection, and a start and stop 
function of a selected program, the method com- 
prising the steps of: 

providing a knob (3) which is rotatable about its 
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axis and has a center member (4); 
providing a rotation encoder (12) which is re- 
sponsive to a rotation motion of the knob (3), 
wherein the rotation encoder (12) produces a 
pulse signal corresponding to the rotation mo- 
tion of the knob (3); 

placing a transfer mechanism (10,11) havinga 
predetermined transfer ratio, wherein the trans- 
fer mechanism (10,11) is coupled between the 
knob (3) and the rotation encoder (1 2) to trans- 
fer the rotation motion of the knob (3) to the ro- 
tation encoder (12); and 
mounting a switch (22) substantially under- 
neath the center member (4). 
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Patentansprtiche 



Eine Steuereinrichtung gemaB Anspruch 4, wobei 
das Mittelglied (4) des Knaufs (3) ein Paar Beine 
(4b) aufweist, die nach unten vorstehen, urn den 
Schalter (22) zu betatigen, wenn das Mittelglied (4) 
niedergedruckt ist. 

Eine Steuereinrichtung gemaB Anspruch 5, wobei 
der Knauf (3) eine Feder (21 ) hat, die unterhalb des 
Mittelglieds (4) angeordnet ist, urn einen nicht-nie- 
dergedriickten Zustand aufrechtzuerhalten, wenn 
kein Druck darauf ausgeubt wird. 

Eine Steuereinrichtung gemaB einem der Anspru- 
che 2 bis 6, wobei der Schalter (22) sich in im we- 
sentlichen groBer Nahe zu dem Drehencoder (12) 
befindet, urn ein kompaktes Design der Steuerein- 
richtung (15) zu erhalten. 



1. Eine Steuereinrichtung (15), die geeignet fur die 
Verwendung in einer Vorrichtung zum Abspielen 20 
bzw. Reproduzieren voraufgenommener Darbie- 
tungsinformationen einer Vielzahl von Programmen 
oder Musikstucken ist, wobei die Steuereinrichtung 
(15) folgendes aufweist: 

25 

einen Knopf bzw. Knauf (3), der urn seine Ach- 
se drehbar ist; 

einen Drehencoder (12), der ansprechend auf 
eine Drehbewegung des Knaufs (3) ist, wobei 
der Drehencoder (12) ein Pulssignal erzeugt, 30 
das der Drehbewegung des Knaufs (3) ent- 
spricht; 

gekennzeichnet durch 

einen Transfermechanismus (10, 11), der eine vor- 35 
bestimmte Transferbzw. Ubertragungsrate hat, wo- 
bei der Transfermechanismus (10, 11) zwischen 
den Knauf (3) und den Drehencoder (12) gekoppelt 
ist, um die Drehbewegung des Knaufs (3) an den 
Drehencoder (1 2) zu ubertragen. 40 

2. Eine Steuereinrichtung gemaB Anspruch 1 , wobei 
der Knauf (3) ein Mittelglied (4) umfaBt, und wobei 
die Steuereinrichtung (15) weiterhin einen Schalter 
(22) aufweist, der durch das Drucken des Mittel- 45 
glieds (4) des Knaufs (3) betatigt wird. 

3. Eine Steuereinrichtung gemaB Anspruch 2, wobei 
das von dem Drehencoder (12) erzeugte Pulssignal 

die Vorrichtung veranlaBt, die Titel von Musikstuk- so 
ken zu scannen, und wobei der Schalter (22) ein 
Signal erzeugt, um die Vorrichtung zu veranlassen, 
ein Musikstuck auszuwahlen oder eine Musikdar- 
bietung zu starten/stoppen. 

55 

4. Eine Steuereinrichtung gemaB Anspruch 2, wobei 
der Schalter (22) im wesentlichen unterhalb des 
Mittelglieds (4) angebracht ist. 



8. Eine Steuereinrichtung gemaB einem der vorherge- 
henden Ansprtiche, wobei der Transfermechanis- 
mus (10, 11) eine Vielzahl von Zahnradern (10, 11) 
aufweist. 

9. Eine Steuereinrichtung gemaB Anspruch 8, wobei 
der Transfermechanismus (10, 11)einerstesZahn- 
rad (10) aufweist, das an den Knauf (3) gekoppelt 
ist, und ein zweites Zahnrad (11), das an den Dre- 
hencoder (12) gekoppelt ist, wobei das erste Zahn- 
rad (10) und das zweite Zahnrad (11) miteinander 
in Eingriff stehen. 

10. Eine Steuereinrichtung gemaB Anspruch 9, wobei 
eine vorbestimmte Ubertragungsrate der Zahnra- 
der (10, 11) eine Zahl groBer als 1 ist, so daB der 
Drehencoder (12) mehr als ein Pulssignal fur jede 
Umdrehung des Knaufs (3) erzeugt. 

1 1 . Eine Steuereinrichtung gemaB Anspruch 1 0, wobei 
die vorbestimmte Ubertragungsrate 2 ist. 

12. Eine Steuereinrichtung gemaB Anspruch 10, wobei 
der Drehencoder (12) ein Pulssignal fur jeden ge- 
drehten Zahn des zweiten Zahnrads (11) erzeugt. 

13. Eine Steuereinrichtung gemaB einem der Ansprti- 
che 1 bis 7, wobei der Transfermechanismus eine 
Vielzahl von Riemenscheiben und einen um die 
Riemenscheiben gewickelten Riemen aufweist, 
wobei eine erste Riemenscheibe an den Knauf ge- 
koppelt ist und eine zweite Riemenscheibe an den 
Drehencoder gekoppelt ist. 

1 4. Eine Steuereinrichtung gemaB einem der vorherge- 
henden Anspruche, wobei die Steuereinrichtung 
(1 5) in Verbindung mit einer Systemsteuerungsein- 
heit (70) funktioniert, die eine Programmauswahl 
und eine Start- und Stoppfunktion eines ausge- 
wahlten Programms steuert. 



17 EP0 702 

15. Eine Steuereinrichtung gemaG Anspruch 14, wobei 
das von dem Drehencoder ( 1 2) erzeugte Pulssignal 
die Systemsteuerungseinheit (70) anleitet, die Titel 
der Programme zu scannen. 

5 

16. Eine Steuereinrichtung gemaB Anspruch 15, wobei 
der Schalter (22) ein Signal erzeugt, urn die Sy- 
stemsteuerungseinheit (70) zu veranlasse^ ein 
Programm auszuwahlen, ein Programm zu starten 
Oder ein Programm zu stoppen. 10 

17. Ein Verfahren zum Herstellen einer Steuereinrich- 
tung (15), die geeignet fur die Verwendung in einer 
Vorrichtung zum Abspielen bzw. Reproduzieren 
voraufgenommener Darbietungsinformationen ei- 13 
ner Vielzahl von Programmen ist, wobei die Steu- 
ereinrichtung (15) in Verbindung mit einer System- 
steuerungseinheit (70) funktioniert, die eine Pro- 
grammauswahl und eine Start- und Stoppfunktion 
eines ausgewahlten Programms steuert, wobei das 20 
Verfahren folgende Schritte aufweist: 

Vorsehen eines Knaufs (3), der urn seine Achse 
drehbar ist und ein Mittelglied (4) hat; 
Vorsehen eines Drehencoders (12), der an- 25 
sprechend auf eine Drehbewegung des Knaufs 
(3) ist, wobei der Drehencoder (12) ein Pulssi- 
gnal erzeugt, das der Drehbewegung des 
Knaufs (3) entspricht; 

Einsetzen bzw. Anbringen eines Transferme- 30 
chanismus (10, 11), der eine vorbestimmte 
Ubertragungsrate hat, wobei der Transferme- 
chanismus (10,11) zwischen den Knauf (3) und 
den Drehencoder (12) gekoppelt ist, urn die 
Drehbewegung des Knaufs (3) zu dem Drehen- 35 
coder (12) zu ubertragen; und 
Anbringen eines Schalters (22) im wesentli- 
chen unterhalb des Mittelglieds (4). 

40 

Revendications 

1. Dispositif de commande (15) convenant pour etre 
utilise dans un appareil pour reproduire des infor- 
mations d'interpretations enregistr6es a I'avance 45 
d'un ensemble de programmes ou de morceaux de 
musique, le dispositif de commande (15) 
comprenant : 

un bouton (3) pouvant tourner autour de son so 
axe ; 

un codeur de rotation (12), reagissant & un 
mouvement de rotation du bouton (3), dans le- 
quel le codeur de rotation (12) produit un signal 
en impulsions correspondant au mouvement ss 
de rotation du bouton (3) ; caract6ris6 par 
un m6canisme de transfert (10, 11) ayant un 
rapport de transfert predetermine, dans lequel 
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le mecanisme de transfert (10, 11) est couple 
entre le bouton (3) et le codeur de rotation (1 2) 
pour transferer le mouvement de rotation du 
bouton (3) au codeur de rotation (12). 

2. Dispositif de commande selon la revendication 1 , 
dans lequel le bouton (3) comporte un element cen- 
tral (4) et le dispositif de commande (15) comprend 
en outre un commutateur (22) qui est active en ap- 
puyant sur I'element central (4) du bouton (3). 

» 

3. Dispositif de commande selon la revendication 2, 
dans lequel le signal en impulsions produit par le 
codeur de rotation (12) declenche I'appareil pour 
explorer les titres des morceaux de musique et le 
commutateur (22) produit un signal pour dren- 
cher I'appareil pour seiectionner un mbrceau de 
musique ou pour demarrer/arreter une interpreta- 
tion musicale. 

4. Dispositif de commande selon la revendication 2, 
dans lequel le commutateur (22) est monte sensi- 
blement au-dessous de I'eiement central (4). 

5. Dispositif de commande selon la revendication 4, 
dans lequel I'eiement central (4) du bouton (3) com- 
prend une paire de pattes (4b) falsantsaillie vers le 
bas pour actionner le commutateur (22) lorsque 
I'eiement central (4) est enfonce. 

6. Dispositif de commande selon la revendication 5, 
dans lequel le bouton (3) comporte un ressort (21) 
dispose au-dessous de I'eiement central (4) pour 
maintenir un etat non enfonce lorsqu'il n'est exerce 
aucune pression sur celui-ci. 

7. Dispositif de commande selon Tune quelconque 
des revendications 2 & 6, dans lequel le commuta- 
teur (22) est sensiblement & proximity immediate 
du codeur de rotation (12) pour maintenir une struc- 
ture compacte du dispositif de commande (15). 

8. Dispositif de commande selon Tune quelconque 
des revendications pr£cedentes ( dans lequel le m6- 
canisme de transfert (10, 11) comprend une plura- 
lite de pignons (10, 11). 

9. Dispositif de commande selon la revendication 8, 
dans lequel le mecanisme de transfert (10,11) com- 
prend un premier pignon (10) couple au bouton (3) 
et un deuxieme pignon (11) couple au codeur de 
rotation (12) dans lequel le premier pignon (10) et 
le deuxieme pignon (11) viennent en prise Tun avec 
I'autre. 

10. Dispositif de commande selon la revendication 9, 
dans lequel un rapport de transfert predetermine 
des pignons (10, 11) est un nombre superieur k 1, 
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de sorte que le codeur de rotation (12) produit plus 
d'un signal en impulsions pour chaque tour du bou- 
ton (3). 

11. Dispositif de commande selon la revendication 10, 5 
dans lequel le rapport de transfert predetermine est 
de2. 

12. Dispositif de commande selon la revendication 10, 
dans lequel le codeur de rotation (1 2) produit un si- 10 
gnal en impulsions pour chaque dent du deuxifcme 
pignon (11) ayant tourne. 

13. Dispositif de commande selon Tune quelconque 
des revendications 1 & 7, dans lequel le mecanisme 15 
de transfert comprend un ensemble de poulies et 
une courroie enrouiee autour des poulies, dans le- 
quel une premiere poulie est coupiee au bouton et 
une deuxieme poulie est coupiee au codeur de ro- 
tation. 20 

14. Dispositif de commande selon Tune quelconque 
des revendications precedentes, dans lequel le dis- 
positif de commande (15) fonctionne conjointement 
avec un module de commande du systeme (70) qui 25 
commande une selection de programme et une 
fonction de depart et d'arret d'un programme seiec- 
tionne. 

15. Dispositif de commande selon la revendication 14, 30 
dans lequel le signal en impulsions produit par le 
codeur de rotation (12) demande au module de 
commande du systeme (70) d'explorer les titres des 
programmes. 

35 

16. Dispositif de commande selon la revendication 15, 
dans lequel le commutateur (22) produit un signal 
pour d6clencher le module de commande du sys- 
teme (70) pour seiectionner un programme, demar- 

rer un programme ou arreter un programme. 40 

1 7. Proc6d§ de fabrication d'un dispositif de commande 
(15) convenant pour£tre utilise dans un appareil de 
reproduction d'informations d'interpretations enre- 
gistrees k I'avance d'un ensemble de programmes, 
dans lequel le dispositif de commande (15) fonc- 
tionne conjointement avec un module de comman- 
de du systeme (70) qui commande une selection de 
programmes et une fonction de depart et d'arret 
d'un programme seiectionne, le procede compre- so 
nant les etapes consistant & : 

prevoir un bouton (3) pouvant tourner autour de 
son axe et comportant un element central (4) ; 
prevoir un codeur de rotation (12) r6pondant k 55 
un mouvement de rotation du bouton (3), dans 
lequel le codeur de rotation (12) produit un si- 
gnal en impulsions correspondant au mouve- 



ment de rotation du bouton (3) ; 
placer un mecanisme de transfert (10, 11) 
ayant un rapport de transfert pr§d6termin6, ce 
m6canisme de transfert (10, 11) §tantcoupl§ 
entre le bouton (3) et le codeur de rotation (12) 
pour transferer le mouvement de rotation du 
bouton (3) au codeur de rotation (12) ; et 
monter un commutateur (22) sensiblement au- 
dessous de I'element central (4). 
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FIG. 7(a) 
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FIG. 8(a) 
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FIG. 9(a) 
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